A total of 37 lichen species were identified during the first lichenological research conducted in 2014 on the Folusz hill, including 28 taxa of epiphytes, 10 epixylic lichens and 4 common species of epigeic lichens. Historical sources contain only data on the occurrence of 13 taxa of epigeic lichens. In total, the list of lichens occurring in this area includes 48 species. No characteristic species of xerothermic grasslands were recorded at present or in the past.
Introduction
Lichens occurring on xerothermic grasslands in Poland are significantly threatened. Epigeic xerothermic lichens occurring in the lowlands and uplands in Southern Poland are particularly endangered with extinction. Risk factors include mainly the exploitation of rock material and afforestation of grasslands (Cieśliński & Czyżewska 1992) .
Lichens occurring on xerothermic grasslands in Poland have been the subject of many studies; Southern Poland is the best explored part of Poland in this respect. In the northern part of Poland, xerothermic vegetation covers only a small area, and the largest concentration of this type of habitats is located in the area of the Lower Oder River, the Warta River and the Vistula River (Ceynowa-Giełdon 1994) .
The occurrence of xerothermic lichens in Poland was described by many authors, e.g.: Ceynowa-Giełdon (1994 , 2001 ), Ceynowa-Giełdon & Glazik (1994) , Cieśliński (1979 Cieśliński ( , 1981 , Glanc (1964) , Wieczorek & Schiefelbein (2014) , and outside the borders of Poland by i.a. Otte and Ratzel (2004) .
One of the most interesting sites of xerothermic vegetation in lowland Poland is a dune hill located in the vicinity of the Folusz village near the town of Szubin, due to its location among the extensive meadows instead in river valleys. Vegetation of this area represents a cold Stipa steppe .
Vegetation of the Folusz hill has been frequently studied, and data on this subject can be found in papers by Banaszak et al. (2004) , Ceynowa (1968) , Krasicka-Korczyńska (2004) , Wilkoń-Michalska & Bohr (1960) , in recent studies by Kunz et al. (2013) , Kunz et al. (2014) , Nienartowicz et al. (2014) and in unpublished materials of Wilkoń-Michalska.
The available information on the lichen biota from this area is very scanty, including both published and unpublished data. Only Ceynowa (1968) reports on a few common epigeic lichen species from the area of Folusz found in the course of her phytosociological studies. Another source of historical data on the occurrence of lichens are unpublished data coming from the notes made by Wilkoń-Michalska in 1956 , 1959 and 1964 . Lichenological data provided by Nienartowicz et al. (2014) are consistent with those included in this paper.
The aim of this study was to collect data on the occurrence of lichens on the Folusz hill and to create the first list of species from this area, including historical data, both published and unpublished. This work focused on the occurrence of lichens on all available substrates, in particular epigeic species valuable for xerothermic grasslands.
The study area
The Folusz dune hill is situated at a distance of ca. 4 km from Szubin (the western part of the Kujawy-Pomerania province) in north-western Poland. A detailed description of the study area as well as a map of its location and land cover were presented in several previous studies (i.a. Kunz et al. 2013; Kunz et al. 2014; Nienartowicz et al. 2014 : this issue of Ecological Questions). The Folusz hill is a sandy dune located in the middle of peat-bog meadows from the Molinietalia order in the Noteć ice-marginal valley (Korczyńska-Krasicka & Rutkowski 2005) . The wedge-shape dune with a length of 300 m and a width of 100 m covers ca. 3 ha (Wilkoń-Michalska & Bohr 1960) . As reported by Kunz et al. (2013) , sand was extracted from the dune until the mid-1950s, and a road was dug through the highest part of the dune. Grasslands overgrown with Calamagrostis epigejos, Bromus inermis and Brachypodium pinnatum have been preserved between the trees on the Folusz hill, including steppe plant species. According to the aforementioned authors, rare, threatened and protected plant species still occur in the study area despite strong human impact.
Methods
Lichens were studied on the hill in Folusz at 12 sites on the 16th September, 2014. They were examined on all available substrates -the bark of trees, wood and sandy soil. Some of the species were identified in the field, other specimens were collected for further analysis in a laboratory. The collected material was deposited in the NCU herbarium in Toruń (TRN). Species protected by law (Regulation 2014) were not collected.
Several identification keys were used during the taxonomic verification, including in particular the study by Smith et al. (2009) .
To compile a list of lichen species from the Folusz area, both published (Ceynowa 1968) and unpublished data were used. The latter data were extracted from the notes made by Professor Jadwiga Wilkoń-Michalska in 1956 , 1959 and 1964 . Names of lichen species were written down in the course of making the relevés. It was not possible to find the lichenological herbarium material from the previous research, and therefore data from unpublished and published sources could not be taxonomically verified. Some of the species were identified in a broader taxonomic approach (s.l.). Specimens from the genus Lepraria were classified as Lepraria sp.
The nomenclature of species follows mainly Diederich et al. (2014) , except for taxa from the family of Teloschistaceae Zahlbr. (Arup et al. 2013 ) and the following species: Lecanora conizaeoides (Index Fungorum 2014) and Melanelixia glabratula (Arup & Sandler Berlin 2011) . The conservation status of species follows the Regulation from 2014, and threatened species categories in Poland are accepted after Cieśliński et al. (2006) .
The following abbreviations were used on the list of lichen species: (1…12) -number of sites, Protected by law (Regulation 2014): § -partially protected species; Red List Categories: VU -Vulnerable, NT -Near Threatened, DD -Data Deficient (Cieśliński et al. 2006) .
Results
A total of 48 lichen species were identified in the area of Folusz, including 37 species in the course of inventory conducted in 2014 (Fig. 1) . Four lichen species are listed on the Red List of endangered lichens in Poland (Cieśliński et al. 2006) . These species are included in the three threat categories: VU -Peltigera canina (reported only in historical unpublished materials) and Ramalina pollinaria, NT -Evernia prunastri and DD -Lecanora persimilis. Only two partially protected species (pursuant to the currently valid Regulation dated 2014) have been so far identified in the study area, i.e. Cladonia arbuscula (historical data) and Ramalina pollinaria.
Epiphytic lichens (28 taxa) dominated among the currently identified species; they occur on the following phorophytes: Acer platanoides, Betula pendula, Populus tremula, Pinus sylvestris, Padus serotina and Quercus robur. According to Nienartowicz et al. (2014) , based on the data described in this study, the bark of more than 100 years old oak trees and birch trees (10-15 species, respectively) was most abundantly colonized by lichens. Hypocenomyce scalaris was the most frequent epiphytic lichen, found on 11 out of the 12 analysed sites. Thalli of this species were found on wood and on most examined phorophytes. Lepraria sp. also occurred in large numbers -at 9 sites. Noteworthy is the abundant occurrence of nitrophilous and coniophilous species -Xanthoria parietina (9 sites), Physcia tenella (8) and Polycauliona polycarpa (6) . No data were found in the historical materials on the occurrence of epiphytic lichens in Folusz.
At present, also the occurrence of lichens growing on the wood was analysed. Ten epixylic lichen species were identified, including four species growing only on wood:
Cladonia digitata, C. macilenta, Placynthiella dasaea, Trapeliopsis flexuosa. Similarly to the group of epiphytes, also epixylic lichens were not reported in the historical material related to Folusz.
Only four epigeic lichen species were currently identified in the study area: Cladonia cornuta, C. fimbriata C. furcata, and Trapeliopsis granulosa. These species were found mainly at site no. 10 (N52 58.672 E17 42.440), growing in the sun on sandy soil. As it appears from the historical, both published and unpublished data, 13 lichen taxa grew on the soil at the site in Folusz. In addition to the species from the genus Cladonia, also two taxa from the genus Peltigera were found.
The list of sites plotted in Figure 1 
Discussion and conclusions
According to Fałtynowicz (1992) and Ceynowa-Giełdon (1994) Nevertheless, no characteristic lichen species of xerothermic grasslands were found on the Folusz hill, neither in the past or at present. Historical data refer only to the occurrence of epigeic lichens from the genus Cladonia and Peltigera. At present, also other ecological groups were analysed, including epiphytic and epixylic lichens.
Lack of data on the occurrence of epigeic species characteristic of xerothermic grasslands probably results from the lack of lichenological studies in the previous research periods. Thus, it is possible that at the time when xerothermic grasslands were well-developed in the study area, species of epigeic xerothermic lichens occurred there too.
